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(5-5)

in which n is the coefficient of roughness or roughness factor^ R
is the hydraulic radius, and G is the grade of the tile line in
percent. The hydraulic radius R is equal to the cross-sectional
area of the flowing water in square feet a, divided by the wetted
perimeter p of the channel in feet.
The roughness factor n has been determined experimentally
for many kinds of channels. Well-shaped and well-maintained
ditches in ordinary soils may have values as low as 0.025, but for
ditches of the shape and condition common in road work a value
of about 0.06 is much more probable. Using 0.0594, we have
the simple form
For open road ditches:
v = 2.512*<?w                                (5-6)
Broad shallow side ditches lined with sod and weed stems
may have velocities as low as one-half those given by Eq. 5-6.
Such ditches, however, rarely carry large amounts of water and
therefore are rarely designed on the basis of capacity. They
are generally built to a standard cross-section for the sake
of safety, appearance, and convenience in construction and
maintenance.
Regular ditches for carrying water are trapezoidal in cross-
section.    The side slopes are such as will stand safely and the
bottom widths sufficient to give the needed capacity with reason-
able depth of water.    With ditches of this shape there is no fixed
relation between the hydraulic radius and  other dimensions;
hence the trial-and-error method is used in design.    The amount
of water to be carried is determined by Eq. 5-2 or 5-3.    The size
of the ditch is roughly estimated and trial dimensions chosen.
The capacity of this tentative ditch is then determined by Eqs.
5-4 and 5-6 and compared with the amount of water the ditch
must carry.    If they do not agree, new dimensions are chosen
and a second trial design made.    This process is repeated until
a satisfactory cross-section is found.    In general, bottom widths
are taken to the nearest foot, while the depth of water in small
ditches may be taken to the nearest J4 ft.    Drainage engineers
1 This n is the same as n in the Chezy-Kutter formula,